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AIMS AN) SCOPF:

Most of the ne\w composite systems, based on polymers (materials, structures
an d adhesive joints) exhibit ii me effects and thei: behaviour is strongly
iofluenccd by temperature, mo.isi ure a-orpion and other cnvirohllical factors.

The u.;e of these materials for structural applications, mechanical loads, (er
-at;r dynamical and :,;z,,! ii, a suinouding with varying environmental

tLoidiiiOnS, needs design procedures, which take into account this general loading
h story intcracting with the thermomechanical characteristics, in order to obtain
a reliable predict: In of the long term behaviour.

A valid mcthodology for life time prediction and/or durability analysis is
proh:hly the key element for a larger development of ihc use of polymer based
comilposite systenls in structures in the future.

Such a durability analysis has to be based on a specific number of tests which
are to be performed during a short time period. The use of these results in order to
construct valuable long term predictions must be based on the knowledge of the
variation of the thermomechanical properties of these materials tinder a general,
mechanical and environmental, loading history.

A complete analysis also needs valid criteria for the limit behaviour in order t,
predict life-time with stated safe structural conditions.

A global analytical limit criterium can be chosen or a fracture mechanics
approach can be used. It is also possible to use a continuum mechanics damage
theory including a propagation equation and criteria for damage concentrations
and local failures, based on micronmechanics and experimental results.

The objective of this colloquium is to bring together specialists of reliability,
durability analysis, viscoelastic behaviour, damage theory, wear resistance,
fatigue, fracture mechanics, structural analysis and design. in order to compare
the existing methodologies and realize the "state of the art" concerning this
problem.

It is also our aim to bring together researchers working on this problem, to
stimulate discussions and arrive, perhaps not to an unique accepted mcihodology,
but tertainly to guidelines for further reearch and the realisation, or start, of a
large international coordination of history controlled real time tests in order to
build up an accepted data basis for the comparison of different durability analysis
tmethodologies in the future.



The invited general lectures and presentations will cover

- theoretical, numerical and experimental aspects
- all composite systems based on polymers
- prediction theories based on thermodynamics, fracture micromechanics or

combinations
- the study of the influence of time. temerature, moisture diffusion, stress level

and type on the behaviour of polymer based -ompsite ystcms separately or
combined

- presentation and discussion of the design of tests and the data processing of
scientific and technological tests

- viscoelasticity, creep and relaxation behaviour, including ageing effects under
static and dynamic loading conditions.

The format of the conference, limited to 120 participants, will ensure all
conditions for a maximum of free informal discussion in and out the sessions. Two
genial discussion sessions are provided and we expect all participants to arrive
on Monday 27 August afternoon and to stay till Friday for active participation.



MONDAY AUGUST 27. 1990

15.00 -19.00 Registration
19.00 -21.00 Welcome Reception

at the SAS -Royal Hotel
Wolvengracht - Rue Fossd-au-LOLups, 47
B-1000 Brussels
Tel :32/2/219.2E.28 Fax 32/2/219.62.62

0

Arcade Hotel

Royal Hotel

Chu~ r h st. 
nI

Mectro lille IA and Ill to 'Hcvsel'
or "Vccweyde",
exit "Sainte Catherine" for Arcade
HIot el f

Central Station
(Train from and to the airport
+ Metro) Metro line IA to "Hermann-

Debroux" or "Delta"
V.EJ.B.-exit at Petillon
(Student homes oil campus and
coo tc-cnice localtion)



TUESDAY AUGUST 26. 1990

8.30 Opening Ceremony - Introductory remarks

9.00 SessinJ.a
Invited Lecture I
K. Reifsnider (Virginia Tech - VA - USA)
"Performance simulation of polymer based composite ;ystem s"

9.50 R.J. Morgan, K. Battgcs, E. English, P. Hogg, C. Dunn, S. Turner
(Midland - IUSA ;London - U.K)
"Durability of polymer matrix fibrous composites"

10.10 A.E. Bogdanovich (Riga - USSR)
"Prediction of deformation and failure processes in laminated c, nqw.,ite
shells and plates subjected to dynamical loads"

10.30 Break

I.D. Wag-ner (Rehovca - Israel)
'Single-fiber monolayers as a tool for the analysis of short- and long-term
&.-iage i n composi .te materials"

11.20 D.H. Allen (College Station - USA)
"A continuum damage mechanics model -for life prediction of lamninated
composites"

11.40 S. Murakami. Y. Kanagawa, T. Ishida (Nagoya - Japan)
"Deterioration of graphitc compousites under mnultiaxial cYclic loadingzs"

12.00 J. Karger-Kocsis, K. Friedrich (Hamburg - FR.Gernianv)
"Mechanical properties and failure behaviour of glass fiber mat-reinforced
nylon RIM composites"

12.45 -14.00 Lunch

14 101 Seso
Invited Lecture 2
L. Nicolais (University of Naples - Italy)
"Solvent sorption synergy in PEEK"

15.00 X.R Xiao, S.V. Hoa ,K.N. Street (Montreal - Victora - Canada)
"On the durability and the morphology relationship in crystalline
thermoplastic composites"

1-5.20 YA. Murakami, T. Toku, 11. Aoki, T. Yoshiki. S. Murakami, 0. Watanabe, M.Saito.
11. Inowe (Ilyago - Japan)
"Fracture behaviours of epoxy resin containinq thermoplastics and their
compositesa"



15.40 - 16.00 Break

16.00 Poster Presentations
(see the list of posters - poster exhibition starts on Tuesday August 28
afternoon till Friday August 31 at noon)

17.00 End

19.00-20.30 Informal optional dinner in the Royal Hotel

20.30-22.30 Presentation of short contributions of Work in Progress and general
discussion at the Royal Hotel.



WEDNESDAY AUGUST 29. 1990

9.00 Session 3.a
Invited Lecture 3
H.F. BRINSON (University of Texas at San Antonio - USA)
"A nonlinear viscoelastic approach to durability predictions for
polymer based composite structures"

9.50 R. Pyrz (Aalborg - Denmark)
"Inelastic constitutive modelling of composites - Rate and damage effect"

10.10 Y. Chevalier, Y. Ncuamani (Saint Ouen - France)
"Effective viscoelastic behavior of woven composites"

10.30 B rcak

11.00 Session 3,b
R.D. Maksimov, V.A. Kochetkov (Riga - USSR)
"The rmorheologically complex deformation predf ". of hybrid polymer
composites"

11.20 S. Kyu Ha, Q. Wang, Fu-Kuo Chang (Stanifurd - USA)
"Mechanical r .ponse of thermoplastic matrix composites at elevated
tumpe ratu res"

11.40 II. Fukuda (Tokyo - Japan)
*'Five years ,,atdoor exposure on advanced composite materials'"

12.0) P.S. Theocaris (Athens - Greece)
"The elliptic paraboloid yield locus for anisotropic materials"

14.00 Afternoon free
or
Optional excursion to Brugge, Damme and Ghent with dinner in Ghent
and return to the hotels and campus between 22.45 and 23.15.



THUR~SDAY A1 GUST 30. 1990

Inir~d Leciurc 4
Z. IIASI/IN Crl AVi%: Umversiiv - Israel)
"Aticromnechanics aspects of damage in composite materials"

9 h NAliadi R.W. Lamg. A. Neri (Lu ' ltafcn. FR.CGermanv
'The inf luence of' fiber. rrw an TI Iinzrpa on MefPIli i f / de lam i Pliofl fa fig ii

rai k Qrov ti/ of ,'lJ on(ui Ics"

MI.1 [) . Camhbv. J. Ni:irtins ilwicr, - I-ranuce San Pau!,-;, 9.a/il)
''Xn~rca/ti'I~h~inof I/h' coflstrainin , effet on a trans',er, 1 raj

f'ropa(2tzof mna rouphv laminate,

In Fi [rcak

(I i' 00 S 011o 4. b

K. Schulte I Koln - I1 J.Co~rua , vi tiu, n(ipxl aiei111 (i I'tliuii ,TIrl:orini' I aiu11f~g n mr i ncm/

G i , %laromT f 4eru.11lii - I sraclI
'St ra, ? rate, :v felt rhc i/ ura/hilllt of IlibridlJ P('i' 14filr -/'! zuraI

(ill gill cllilltllon %

1 -10 P'. ('(pei C. F1L1lllo. %I % irchetri Mi lor.'i (Roma - I irctui' - lital'
'LDapruze ','1lit'1 1 in lilbihd (/li/ lam iz,.-ieN-

1(41u. II jj a j

lnifed ILture 5
R. T A 1.R VJA f c Ii n i (a I ( TiiN c r ,i i C opjenrha g en- Denmark

zg:met hanics of composite materials based on
i/iermnode nomics withi internal va ria bles"

IS ((00 (.C. Mel, .M. Sumich (NASA - Ames, - UjSA)
'A il ur~ beA am te'st spe comn for dii m inii ihe, inirriw n 1,1r iten. ile

Sirenl /it oIf laminated composl(Iites"

I1i.20) C. Rov. A. Maslouhi. J. Aliard, Z. Piasia (Sherhrnokc -Quebec - Canada :Kielce
- P oh I -, 1
PIattern rc'i~inii,~n c/ia ltei'atio o~O I -fitrofai iutrI's inl I mpos i i via

analtoal quantliative acOul tic e'misision"

15.401 Break



10 00l Session 5.1)
M. A. Frct'ch, G Pritchard (Kingston - U K)
" Strengkth retention of i 1aSs'carhon /ivbrid laminntes in ilqUuu media"

I f,2 0 D.A. Dillard. J.Z. \V~ng. F-A. Karroke. T.C. Ward, C. Wilkes, N. P. Wolcott
Blacksburg - Morgantown - USA)
'The effects of tranvient moisture conditions on the viscoelastic behaviour

(,/ fibers anil cotnpcsites-

PI-1 Rv(). Adams, M. Sinvh (Bristol - UI.K.)

'The effect of e ipo sure to ho't-viet conditions on the d~ namic properties 0
fibre reinforced platic'

1' -1) R, Gopalan. G. Prathap. R. Dattaghuni ( Bangalore - India)
I/v 5 'rotherma! ef/ictsv on wr'ssesv and strength of sinizle lap adhesively

honcled ,'psoirc ,,ints-

17'0 2) iEd

\'erilf follosscd h\ the ('onfrci-~ [)innier at C.' ioval Hotel.



F RID)AY *AUG1ST 31, 1990

NI. DARLINGTON C (ranfield Institute of Technology - UK)
Short fibre reinforced thermnoplastics :properties and design"

I Nlom Elininmo, Z %4,ikawa. 11, lianada. K. Kiyosuni (Kyoto, Faniarawa
- pa'
f. ('cc Of ou1fae1 treat"Ment on dt,' '.u/icn hehaviour of (;[-RP inho

(> C SFFFRIS (Scattc I'SA)
/Csnlamjr ,n(hcalt m,avurclnents of polymers in liquid environmeniCs

1 F H1reak

% /idvar. Z. Korin~k. . Steidi 'Prague -Tcheco-1' kia)
Ii rovtru cure and inpa, 1' bha ur of inf' ci. ulIded KlaIss fibre,

!(IIo-rce pol~ptopvl'ne and polamidc~ 6-

( C ICC I 0151

(),msurc

P~OSTER:i~S

11 i R.A. Bairc. J. frrstos a. Z. I iala (Prague - Checoslovaki a
for a s of PC Ion y -titr lwha V~ u r Usi 'ie, Findlev tco f

11 1l 1. (liorbkel. i. NVAClena M C. 'tries, .1. r.,oin ( :%r% - Morm C LCr Loing
1: ra. cce
''Lamna Z propa acrwn law in vaiss hhrie rvinf,red pi'lYtstcr tuhes under

I' 1 11. Ilaroadu. Z. Nljekase. 1. lOrki. A. G(Iooh, .V lannioio ( Ksoio - Kanagowka-
Ja a )tf :1

I)(ib ilC 1 of (idc~ C hC/ondl~ 1 RP Cod/C CA fine ray d in /u a water"

1,1 A.Iagrange (Brc~t - France)
, :u dy , -/ the( lu crCne. ojI variou~s stress .5 c% on thei mnoistuiire diffusion in

a , unpositi' imnce'dr in di stil I vacr and in natural sea later"

1, 5 ('N.M. Van den Ende. A. Van der Doldcr (Arnheni - The Netherlands)
"Comnparison of" en vronmental stress corrosion Cracking in different glass
IC h r C jnfor t c/i, thrm,n t ( om;posi tes



P.6 C. Htenali-Gardin, N*'- Lafarie-Frenot (Poitiers - France)
"Ana!vsis of fatigue rransve'se ply cracking in different stacking
sequenrces o f CFlP cross-ply laminates"

P1.7 A. Murakanii, 11. Ac, If. Uecda, M. Muwakanci, T. Yoshiki, Y. Fujii (Hyngo-

. he cffect of matrix to'ughnres on fracture behaviour of GFRP"

11 11 V ('hcv:cli':r (Saint Ouen. France)
.Ic'.%ttng of anrisotropic viscoelastic composite media by ultrasonic waves"

I')' 1). (cnin. U, D~oan,. P. Hamreclin (Lyon - France)
/oImpa. : 'che or (2and it Te/ation to durab ilitl' of composite SMC plates"

FP I (1.1. Gcerhar, I f. ldclhcrger (Darmnstadt - FR.Germany)
A method t,, predict residuial srecngth aund fatigue life of impact damaged

i-~rhonc epo's N ainrates"

1'. I I ( Q. Coo. K. Friedrich, J. Karger-Kocsis (Sliangal - China ;Hamburg -

I R .Germany)

"Influence of testing conditions on the sliding friction and wear behaviour
('j the PEEK-hajsed -ounposite"

1', 12 L.. C'zarnecki. W. Clodkowska (Warsaw, Koszalin - Poland)
"Model for compwihilitry of polymer composite-cement concrete system"

P), 13 M. Vcrhcydcn. Q. Yang. R. Willems (Brussels - Belgium)
"Influence oCf moisture absorption on the mechanical characteristics of
i.'rap/'ite -epoxy compo sites"

P. 14 T1. Blas/czvne ki (Poznan - Poland)
"Durabilicv of cement based -'omposite systems influencced by physico-
cheuical agents"

P.15 D. Van Hcemclrijck, L. Schillemans, I. Dacrden, F. De Rocy. F. Boulpacp
(lBrusscls - Belgium)
Use of thermoelastic emission techniques (SPATE) for damage analysis of

iraphite epoxy composites'

P' 16 If. Sol, J. De Visscher (Brussels - Belgiumc)
MNixed numerical-experiunental techniques for the characterisation (of

polymer matrix composite laminates"



GENERAL INFORMATION

Registration fee (including extended abstracts, coffee breaks, lunches, welcome
reception, conference dinner and a special reduced price for the proceedings if
ordered before the end of the colloquium)

before June 30, 1990 : 25.000 BF
after June 30. 1990 (if available) : 30.000 BF.

The registration fee is reduced to 18.000 BF (or 23.000 BF after June 30, 1990) for
members of EACM, the AMAC, the British Society for Composites and staff members
of Belgian universities and Belgian Public Research Centra.

Optional dinner on August 28, 1990 : 1.200 BF
Optional excursion on August 29. 1990 : 2.500 BF

Companions fee (welcome reception and conference dinner) : 3.500 BF
Lunch and excursion for companions on August 29, 199 7.'00 BF

LODGING

A certain number of rooms are booked in two hotels and in student residences.
All participants are expected to arrive on Monday August 27, or before, and to stay
till Friday August 31.

We can offer lodging packages (breakfast and all taxes included)

Royal Hotel SAS (Ist class) 4 nights 5 nights
single BF 12.000 BF 15.000
douole BF 14.000 BF 17.500

Hotel Arcade-Ste Cathdrinc
single BF 8.000 BF 10.000
double BF 10.000 BF 12.500

Student Homes on the Campus BF 2.400 BF 3.000

Nights before August " or extension after August 31 are possible at the .ame
conditions. if hooked with the registration.

lhe reservations will be confirmed if an amount of 20 % of the hotel cost is paid
wiih the re 'istration fee,



'he sessions of tbe colloquium will take place in the auditorium I of building K on
the Campus of the V.U.B. (Trionlaan, Entry 8, building K, level 2).

The Conference Secretariate will be located in building KB, on the left hand side of
building K. level 1, room KB.102.

The posters will be on display in the laboratory room of building KB, level 1, close
to the rooms for the coffee breaks.

The registration desk will be open on Mon .,y August 27 from 15.00 till 19.00 in the
Royal IIotel before the welcome reception.

Late registration will be possib!c at the Conference Secretariate in building KB on
the campus on Tuesday Augut 28 from 8.00 till 15.30.

A bus connection between the Arcde H-otel, the Royal Hotel and the campus will
he available on Tuesday morning, Tuesday afternoon, Wednesday morning,
Thursdavn morning. Thursday afternoon and Friday morning.

The Arcade lHotel (Ste Cath6rine). the Royal lotel (central station) and the campus
IPetillon) are on the same underground line (IA).

The optional excursion on Wednesday August 29 will leave building K after lunch
and the coaches will bring the participants back to the Arcade Hotel, the Royal
llotcl and the campus between 22.45 and 23.15.

Map of camous from the Metro station "Petillon"
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Related conferences in Europe end of August and September 1990

1) August 20-24, 1990
9th International Conference on Experimental Mechanics
Technical University Denmark, Lyngby, Copenhagen, Denmark
(This conference will include a special session on experimental techniques
used on composite systems)
For all information: Prof. V. Askegaard

Dept. of Structural Engineering
Technical University Denmark
(Building 118)
DK-2800 LYNGBY (Denmark)
Phone : 45/42883511, Fax : 45/42882239 and 45/42883282

2) August 20-24, 1990
COMP '90
3rd International Symposium "Advanced Composites in Emerging
Technologies"
University of Patras, Greece
For all information : Prof. S. PAIPEI IS

COMP '90 Symposium
P.O.Box 1134
26110 PATRAS (Greece)
Phone : 3061-992172, Fax 3061-992644

3) September 10-12, 1990
ADHESION 90 (Plastics and Rubber Institute)
4th International Conference at the University of Cambridge
For all information : Mrs. Diane VARLEY

The Plastics and Rubber Institute
11, Hobart Place
LONDON SWI WOHL, (United Kingdom)
Phone : 01-2459555, Fax : 01-8231379

41 September 25-28, 1990
4th European Conference on Composite Materials (ECCM-4)
Stuttgart, FR-Germany
For all information : EACM

2, Place de la Bourse
F-33076 BORDEAUX CEDEX (France)
Phone : 56-529894. Fax : 56-443269
o r
Dr. Fiillcr
DFL
Pfaffenwaldring 38-40
D-7000 STUTTGART 80 (FR-Germany)
Phone : 711-6862444, Fax : 711-6862341)

Also JNC 7 (AMAC)
7th Journ6es Nationales sur les Matriaux Composites
6-8 November 1991), lyon - France
For information : G3F - Secretariat JNC 7

8, avenue Albert Einstein
F-69621 VILLEURBANNE CEDEX (France)

Km..I " mWIm m-m I


